were essential in the development of pediatric cardiology as a subspecialty by providing a means to study congenital heart disease. Surgical repair for congenital heart disease was first performed by Robert Gross in 1938 to ligate a patent ductus (1), and in 1944 the Blalock-Taussig operation for creation of a surgical pulmonary arterial-shunt for the treatment of tetralogy of Fallot was performed (2).
T he electrocardiogram (ECG) and fluoroscopy
were essential in the development of pediatric cardiology as a subspecialty by providing a means to study congenital heart disease. Surgical repair for congenital heart disease was first performed by Robert Gross in 1938 to ligate a patent ductus (1) , and in 1944 the Blalock-Taussig operation for creation of a surgical pulmonary arterial-shunt for the treatment of tetralogy of Fallot was performed (2) .
As transcatheter valve replacement is now established, more than 70 years later, as a less invasive alternative to open heart surgery in adults, the potential to explore transcatheter approaches to singleventricle shunt surgeries in children is attractive.
While pediatric catheterization laboratories became common in the 1950s, the development of devices specifically for pediatric use has lagged behind devices for adult heart disease, and the off-label use of approved devices in the pediatric cardiac patients has been fraught with concerns over safety. with the inability to account for cardiac and respiratory motion would be insufficient to guide a needle puncture from the superior vena cava to the main pulmonary artery while avoiding critical structures, such as the aorta. Because congenital heart patients often undergo numerous catheterization procedures, MRI-guided procedures are particularly appealing due to the lack of ionization radiation, which is of higher concern in pediatric patients. A final advantage of MRI is the ability to assess the patency of the procedure by measuring flow during and after the procedure non-invasively using velocity encoding techniques (9) rather than placing flow wires or using ultrasound.
In a separate set of experiments, Ratnayaka et al. to the contents of this paper to disclose. E-mail: ckramer@virginia.edu.
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